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When

one end of a length of rope is moved from side to side in a direction perpendicular to

its length a progressive wave is produced.

@)

(i)

(b) The fi

State the type of progressive wave produced. ]

Give one other example of this type of wave.

igure shows a progressive wave travelling to the right along a rope. The dark (solid)

line represents the position of the wave at t = 0-0s. The dotted line represents the wave a
short time later at t = 0-20s. P is a particle on the rope.

Displacement/m

35, 4

\ /
/

P

N

Distance/m

Draw an arrow on the diagram to show the direction of movement of particle
Patt=00s. ]

Determine the maximum displacement of particle P. ]

Label on the graph with the letter Q, the nearest particle that is oscillating in phase
with particle P. ]

Write down the term used to describe the distance PQ. ]

Label on the graph with the letter R, the particle that is 180° out of phase with
particle P. 1]
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Calculate

(1) the speed of the wave,

() the frequency of the wave,

(II1)  the period of the wave

Calculate

() The mean speed of particle P over one complete cycle.

(1) The mean velocity of particle P over one complete cycle.

One end of the same rope is now securely attached to a wall as shown. The other end of the
rope continues to be moved up and down at the same frequency as before. Stationary
(standing) waves are set up in the rope as shown. P is the same particle as described in part
(b).

Label with the letter S one particle on the wave that is in phase with P. ]
Label with the letter T one particle on the wave that is out of phase with P. ]

State how the stationary wave pattern changes when the frequency is doubled.
Explain your answer. 2]
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A transverse progressive wave is travelling from left to right along a stretched string.
The diagram shows part of the string at one instant.

035 040 045 0. 065 070

distance from source / m

Write down the wavelengih.
The frequency is 50 Hz.

(1) Calculate the speed of the waves.

(1) Calculate the time taken for 1 cycle of oscillation.

(1) On the diagram above, draw the string at a time of 0.005s later.

(i) Explain why the waves are called transverse.

(b) Itis also possible to set up a stationary wave on a stretched string. Describe how
progressive waves and stationary waves differ in regard to

(i) transfer of energy along the stri

m
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L. (a) Astrip of wood, in contact with the surface of water in a tank, oscillates up and down| *”

ata frequency of 5.0 Hz. The view from above shows the positions of wave crests (where
the water height is a maximum) at one instant.

strip of
wood strip of wood wave crest
wave travel i f §

VIEWFROM

ABOVE - = = = =

01234356785 NnRGIs
em

() Determine the wavelength of the wave.

(i) Calculate the time it takes for a wave crest to travel a distance of 10.5 cm. Bl

(i) State whether or not the oscillations at points B, C and D are in phase with the
oscillations at A. Justify your answers. Bl

Point B
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1. A string carrying a progressive transverse wave is photographed against a background of lines.

spaced 0.050m apart. The diagrams below are based on two photographs, taken at ¢ = 0 and
1= 0.10s. The wave is moving from left o right.

0 A B

Write down the wavelength of the waves. 0]

Calculate the speed of the waves, giving your working and stating any assumption you
are making 2

Calculate the frequency of the waves.

Compare the amplitude of the wave at positions A and B along the string

Compare the phases of the wave at A and B.
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L (a) A waterwaveis travelling from left to right along a canal. The diagram shows the wave
at one instant.

- .
direction of travel of wave

(1) Show that the wavelength of the wave is 0.80m.

(1) How do the amplitudes compare for water particles A and B?

Agraph ofdisplacement. y (vertical
component) against time is given ~ »/m PARTICLE A
alongside for water particle A o1

(1) Calculate the frequency. (1] time/s

PARTICLE B

time/s

(1) Sketch the corresponding
graph for particle B on the
axes given. [¢]

Calculate the speed of the wave.
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When the wave in the first diagram has travelled further, it reaches a length of the canal
where the water is shallower. The wavelength in the shallow water is 0.60m.

Caleulate the speed of the wave in the shallow water, giving your reasoning. 2l





